recycling rate, BACE1 moves between the cell surface and the endosomal system many times throughout the course of its lifespan, showing an activation/ inactivation transition during cellular trafficking [1] . The conformational transition of active and inactive states in BACE1 is interconvertible under physiological conditions and plays an important role in the localization-dependent activity of BACE1. However, never before has a structural view of active BACE1 been available. Here, we show the crystal structures of the catalytically active and inactive forms of BACE1 using beamlines BL26B1, BL26B2 and BL44B2 [2] .
The active BACE1 has novel structural features involving the conformation of a flexible antiparallel β-hairpin, called a flap, and subsites that promote APP binding. The flap, which is believed to control substrate access to the active site and set the substrate into the correct geometry for the catalytic process, has adopted a more open conformation ( Fig. 2(a) ). In addition, the subsites show a new conformation, resulting in the formation of new spaces for APP binding ( Fig. 2(b) ). Inhibitor binding experiment suggests that these conformational 
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Furthermore, we found that the active site water molecule -considered to be important in the chemical reaction through which BACE1 cleaves APP-became weaker as the pH was lowered, leading to the lack of activity at pH less than 4.0 (Fig. 2(c) ). On the basis of these results, we propose that BACE1 has a dual regulatory mechanism of enzymatic activity at different pH values (Fig. 3) .
As a template for novel inhibitor designs, the most suitable structure of BACE1 should be selected depending on the condition of the cellular compartment where the inhibitor reaches and binds to BACE1 [3] . Accordingly, information on the structure of active BACE1 would be of value in designing further selective drugs. 
